This paper describes the design and construction of MUEVOFV. The vehicle will be used to explore ways of increasing the productivity using expensive agricultural mobile machinery by taking over some of the tasks of the operator, allowing him to control the machinery from remote place i.e. E-control through voice commands; and to control several accessories of the machine simultaneously. The system was designed to satisfy the needs of various farm operations in unknown agricultural fields. The controller has a layered architecture and supports two degrees of cooperation using sensor modules between the operator and robotic vehicle, direct and supervisory control. The vehicle's position and heading direction can be controlled by global positioning.
INTRODUCTION
We have designed a concept of pre-programmed and remotely controlled driver-less tractor. MUEVOFV's purpose is to perform agricultural tasks in farms. It is capable of doing almost anything a farmer would need a machine to do like ploughing, harrowing, irrigating etc. Best thing about this robotic tractor is that it's remotely monitored and hence wont hurt your beloved vegetation while it's out their in the field working on your behalf. MUEVOFV utilizes GPS and internet to keep track of its location. MUEVOFV design is inspired by the existing range of farm tractors. Its petite design shows a bright future for agriculturists where best of the equipments will be small and extremely handy. MUEVOFV can be 3 or 4 wheel drive (as situation demands), and is equipped with robotic hand, self replaceable trolleys, cultivators, drip line spreader, foggers etc..
MUEVOFV is designed to perform a range of pre-programmed agricultural tasks in vineyards, coffee farms, orchards and nurseries, this futuristic driver-less tractor concept aims to boost efficiency, minimize crop damage and remove humans for hazardous environments using GPS and Internet to track its location. The MUEVOFV with the remotely programmable computerized navigation system will enable anything from tilling and ploughing, to spraying.
As has always been the case; as technology moves forward, varying degrees of autonomy are constantly being added to agricultural tasks. Previous examples in terms of tractors include John Deere's field robotic prototype and work at the University of Kentucky on converting conventional tractors into autonomous vehicles Tractor, 2005; but nothing we've seen has the design edge of the MUEVOFV. We have also noted that the design is a move away from the trend toward "monstrously huge equipment" and intensive labour requirement.
CONTROLLING DEVICE OVER THE INTERNET
The Internet allows one PC (called a client) to control hardware (like motors and relays) installed on another PC (called a server). In other words, we can remotely control or monitor devices. Since the Internet is just a medium for computers to "talk" to each other, it enables us to perform applications like automating our home (e.g. turn on/off air-conditioning) and data acquisition (e.g. measure temperatures).
In the figure above, the Internet allows one PC (called a client) to control hardware (like motors and relays) installed on another PC (called a server). Similarly, we can also send commands to our remote device using a Client Server mechanism.
[3]The Chat program can be expanded to control devices over the Internet. Turning on/off an LED is illustrated as an example in sending commands. It serves as a good example before we attempt turning on/off relays or motors; LED control is the most simple but fundamental concept in enabling devices.
The photo above features the LED circuit. It is connected to the 8255 with a 34-pin cable tethered to a Terminal Expansion Board (TEB). The LED circuit has eight LEDs which will be turned on/off from the client via the Internet. Turning on/off LEDs with the 8255 card is rather simple. We just need to set the 8255's control word for output and then issue 8-bit data (in decimal) to turn on/off LEDs.
ISSUING COMMANDS TO THE DEVICE:
Digital signal is being transmitted to the device to perform the desired operation. These digital signals are generated from the operator's computer as an output of the software application developed to issue the commands to the device. This software tool is based on conversion of speech to text, and hence our motto to control the device via speech is achieved.
The conversion of speech to text in our software kit is based on the "Microsoft Direct Speech Recognition" Component provided with Visual Basic 6.0. Speech recognition is the process of converting an acoustic signal, captured by a microphone or a telephone, to a set of words. The recognized words can be the final results, as for applications such as commands & control, data entry, and document preparation. They can also serve as the input to further linguistic processing in order to achieve speech understanding.
[2]The technology which is implemented in the Speech Recognition tool is Speech API.
In addition to the actual API definition and runtime dll, other components are shipped with all versions of SAPI to make a complete Speech Software Development Kit. [4] The following components are among those included in most versions of the Speech SDK:
 API definition files -in MIDL and as C or C++ header files.  Runtime components -e.g. sapi.dll.  Control Panel applet -to select and configure default speech recognizer and synthesizer.  Text-To-Speech engines in multiple languages.  Speech Recognition engines in multiple languages.  Redistributable components to allow developers to package the engines and runtime with their application code to produce a single installable application.  Sample application code.  Sample engines -implementations of the necessary engine interfaces but with no true speech processing which could be used as a sample for those porting an engine to SAPI.
[5]  Documentation.
The main components of the SAPI 4 API (which were all available in C++, COM, and ActiveX flavors) were:
 Voice Command -high-level objects for command & control speech recognition  Voice Dictation -high-level objects for continuous dictation speech recognition  Voice Talk -high-level objects for speech synthesis  Voice Telephony -objects for writing telephone speech applications  Direct Speech Recognition -objects for direct control of recognition engine  Direct Text To Speech -objects for direct control of synthesis engine  Audio objects -for reading to and from an audio device or file [6] 
LAYRED ARCHITECTURE
This is a complete structure of how the interfacing is done between the operator and the device.
Above diagram depicts how the operator will provide voice commands to the device. Stepwise description of the above procedure is as follows:
 Issuing of voice commands by operator.  Detection of voice and its retrieval by the computer system.  The encryption of data into digital codes and issuing those commands to the device driver circuit.  Sending of command to the motor drivers.  Signaling any sensor output to the computer system via satellite.  Notify the user about the signal via speakers.
SENSOR MODULES:
There are many sensor modules to be used, some of which are: humidity sensor, temperature sensor and camera module.
I. Use of humidity sensor:
Moisture analysis covers a variety of methods for measuring moisture content in both high level and trace amounts in solids, liquids, or gases. Moisture in percentage amounts is monitored as a specification in commercial food production. [10] In our project we use humidity sensor so that the vehicle comes to know the moisture level in the field which will help it to stop unnecessary wastage of water, and ultimately decrease per hectare mortality ratio of field crop.
Fig: Circuit diagram for Humidity Sensor

II. Use of temperature sensor:
Thermistors, like RTDs, vary their resistance as the ambient temperature is changed. Unlike RTDs, the resistance of a thermistor decreases as the temperature rises -and not in a linear fashion either. Comprised of a metal oxide ceramic semiconductor sensing element, thermistors are notorious for their non-linearity, which engineers often dampen by implementing pairs of offsetting thermistors, providing a more linear output. These temperature dependent resistors are highly sensitive to temperature change. Thermistors vary their resistance about -4.4% at 25°C when heated by one degree Celsius (Ogden, 2000). Since thermistors are resistive devices, in operation an electrical current is passed through the sensor. [11] In our project we are using this kind of sensor to detect engine heat. If the engine becomes overheated then it is sensed by the thermistor and is indicated by signaling it to the operator via a warning message. The operator can now issue the stop command to the device.
III. Use of camera module:
The camera is used to get a view of the distant farm, so that it can be remotely managed using MUEVOFV. The camera provides the visual effect to the operator and makes him feel that he is working on the field.
REMOTE DESKTOP USING GPS:
Since the device is being remotely controlled and has two degrees of co-operation, there arises a necessity for bilateral communication.
To achieve this objective we use communication via satellite for global positioning
I. Positioning of vehicle.
The Global Positioning System (GPS) is a U.S. space-based global navigation satellite system. It provides reliable positioning, navigation, and timing services to worldwide users on a continuous basis in all weather, day and night, anywhere on or near the Earth.
Each GPS satellite continuously broadcasts a Navigation Message at 50 bit/s giving the time-of-week, GPS week number and satellite health information (all transmitted in the first part of the message), an ephemeris (transmitted in the second part of the message) and an almanac (later part of the message). The messages are sent in frames, each taking 30 seconds to transmit 1500 bits. [10] Transmission of each 30 second frame begins precisely on the minute and half minute as indicated by the satellite's atomic clock according to Satellite message format. Each frame contains 5 subframes of length 6 seconds and with 300 bits. Each subframe contains 10 words of 30 bits with length 0.6 seconds each.
Words 1 and 2 of every subframe have the same type of data. The first word is the telemetry word which indicates the beginning of a subframe and is used by the receiver to synch with the navigation message. The second word is the HOW or handover word and it contains timing information which enables the receiver to identify the subframe and provides the time the next subframe was sent.
Words 3 through 10 of subframe 1 contain data describing the satellite clock and its relationship to GPS time. Words 3 through 10 of subframes 2 and 3, contain the ephemeris data, giving the satellite's own precise orbit. The ephemeris is updated every 2 hours and is generally valid for 4 hours, with provisions for updates every 6 hours or longer in non-nominal conditions. The time needed to acquire the ephemeris is becoming a significant element of the delay to first position fix, because, as the hardware becomes more capable, the time to lock onto the satellite signals shrinks, but the ephemeris data requires 30 seconds (worst case) before it is received, due to the low data transmission rate. [15] The almanac consists of coarse orbit and status information for each satellite in the constellation, an ionospheric model, and information to relate GPS derived time to Coordinated Universal Time (UTC). Words 3 through 10 of subframes 4 and 5 contain a new part of the almanac. Each frame contains 1/25th of the almanac, so 12.5 minutes are required to receive the entire almanac from a single satellite.
[35] The almanac serves several purposes. The first is to assist in the acquisition of satellites at power-up by allowing the receiver to generate a list of visible satellites based on stored position and time, while an ephemeris from each satellite is needed to compute position fixes using that satellite. In older hardware, lack of an almanac in a new receiver would cause long delays before providing a valid position, because the search for each satellite was a slow process. Advances in hardware have made the acquisition process much faster, so not having an almanac is no longer an issue. The second purpose is for relating time derived from the GPS (called GPS time) to the international time standard of UTC. Finally, the almanac allows a single-frequency receiver to correct for ionospheric error by using a global ionospheric model. The corrections are not as accurate as augmentation systems like WAAS or dual-frequency receivers. However, it is often better than no correction, since ionospheric error is the largest error source for a single-frequency GPS receiver. An important thing to note about navigation data is that each satellite transmits not only its own ephemeris, but transmits an almanac for all satellites. [16] GPS has become a widely used aid to navigation worldwide, and a useful tool for map-making using Cartography. Cartography is the study and practice of making geographical maps. Combining science, aesthetics, and technique, cartography builds on the premise that reality can be modeled in ways that communicate spatial information effectively.
The above figure shows how we can use GPS technology to figure out the farm map and hence maintain the boundary protocols for the vehicle.
CONCLUSION
The shift from small, independent family farms to fewer, larger farms that rely heavily upon capital and technology began in 1793 with the invention of the cotton gin. In view to this our project MUEVOFV is designed so that it can be controlled and monitored by the farm owner living in a distant place without being totally involved in the actual monitoring process.
The project was designed in order to fulfill the day to day requirements in and on the field. The project has specially designed features to integrate all necessary requisites of the farm which includes robotic hand, self replaceable trolleys, cultivators, drip line spreader, foggers etc.. This device could be remotely controlled via speech tools. Sensor modules are also used to enhance the working of MUEVOFV by providing two way communications. It is also provided with GPS technology so as to maintain the boundary protocols for the vehicle.
